A 6-year-old girl underwent allogeneic BMT from a matched sibling donor for the treatment of Kostmann syndrome. She suddenly became drowsy on day 30 after BMT, and lost consciousness 2 days later. Cranial CT scan showed symmetrical lesions suggesting bilateral necrosis in the basal ganglia. Clinical and laboratory investigations failed to reveal any evidence of neurometabolic disease. Keywords: bilateral basal ganglial necrosis; allogeneic BMT; Kostmann syndrome Acute encephalopathy with symmetrical lesions in the basal ganglia is a rare neurological disease. Generally either a preceding illness or underlying metabolic disease exists in most reported cases. Bilateral basal ganglial necrosis, especially infantile striatal necrosis has been reported to occur often after a non-specific febrile upper respiratory infection. We describe a child who experienced this disease after allogeneic BMT without any definite preceding episodes or metabolic disorders, and presently suffers from severe neurological sequelae.
daily for seizure prophylaxis from day −9. Hydrocortisone 125 mg i.v. was added as an antipyretic and no seizure occurred thereafter. Cyclosporin A was used for graftversus-host disease prophylaxis.
Engraftment was confirmed on day 12 after BMT when the neutrophil count reached 500/l. The patient experienced asymptomatic mild hyponatremia which started on day 11 and lasted for 30 days. The serum sodium concentration varied between 121 to 133 milliequivalents per liter (mEq/l). The syndrome of inappropriate secretion of antidiuretic hormone (SIADH) was thus suspected because her urinary osmolarity and serum antidiuretic hormone levels were normal although the plasma osmolarity was mildly decreased below the normal limits. Hyponatremia resolved on day 41 with water restriction and a half correction of sodium. The patient suddenly became drowsy on day 30 and lost consciousness 2 days later. No preceding episodes including fever, vomiting, or seizures were observed. A neurological examination on day 32 showed a comatous state of consciousness without any response to painful stimulation except for slight movement of the left upper limb. The patient remained in the supine position, and showed an asymmetric tonic neck reflex-like posture. Muscle tonus was flaccid and hypotonic. The patient was unable to sit, stand, or show voluntary movement. The Babinski reflex was bilaterally positive. No meningeal signs were observed. Cranial magnetic resonance imaging on day 32 showed an increased T1 signal involving the putamina and thalami and a decreased T2 signal of the thalami. The lesions were demonstrated bilaterally in a symmetrical distribution.
Respiratory arrest occurred on day 34, and the patient required mechanical ventilation. Cranial CT (Figure 1 ) showed symmetric low density lesions of the thalami and putamina the same day. No cerebral bleeding or edema were found. Extensive hematological and chemical studies including glucose, ammonia, pyruvate, lactate, ceruloplasmin, copper and electrolytes were normal except for mild hyponatremia (serum sodium, 132 mEq/l). An examination of the cerebrospinal fluid, including cell count, protein, sugar, oligoclonal band, and myelin basic protein, showed no abnormalities. Cerebrospinal lactate was not measured. Virus isolation from serum and cerebrospinal fluid was not done. Arterial blood gas analysis in room air showed no evidence of hypoxia or acidosis. Amino acid levels in serum and urine were both normal. Examination for organic acids in the urine was not done. Mitochondrial DNA was not examined. Her past and family history did not reveal any neurometabolic disorders. Thalamic density returned to normal on day 55 but the putamen lesions continued to show low density, and cerebral atrophy was slowly progressing in the serial CT. The patient began to develop involuntary movements of the extremities on day 78 which later progressed to frequent generalized tonic clonic seizures. She thus required anticonvulsant drugs. She underwent a tracheostomy on day 40, and still depends on mechanical ventilation at 30 months after BMT because of sleep apnea.
Discussion
Infantile acute encephalopathy with symmetrical lesions in the basal ganglia has been reported in the literature. Bilateral basal ganglial necrosis is known to occur after a variety of episodes, such as non-specific febrile upper respiratory infection, 1,2 cardiopulmonary arrest, 3,4 asthma attacks, 5 hemolytic-uremic syndrome, 6 and wasp sting. 7 Several metabolic diseases [8] [9] [10] are also known to cause similar lesions. Some cases of this CNS disorder in children have been reported as infantile bilateral striatal necrosis (IBSN), which has a preceding febrile episode followed by abrupt stupor and seizures. All show bilateral striatal necrosis on either pathologic examination or cranial imaging.
According to the criteria described by Goutieres and Aicardi, 11 our patient could not be diagnosed as having IBSN since no apparent preceding acute systemic illness had occurred. Furthermore, her caudate nuclei were not affected on consecutive cranial imaging studies. Leigh's disease was unlikely in this patient because of the normal serum chemistry and limited number of lesions of the brain. However, this was not completely ruled out since liver histology was lacking. She had had no preceding febrile episodes, and therefore a typical viral infection was unlikely. Based on her history, carbon monoxide intoxication and head trauma could be excluded. Wilson's disease was excluded since the serum copper and ceruloplasmin levels and family history were all normal. The patient developed asymptomatic mild hyponatremia. Therefore central pontine myelinolysis and/or extrapontine myelinolysis was initially suspected. However, cranial imaging did not show any other lesions except in both thalami and putamens. The hyponatremia was slowly corrected, which ruled out the possibility of osmotic demyelination syndrome described by Sterns et al. 12 Acute encephalopathy involving the basal ganglial bilaterally as a neurological complication of BMT is extremely rare. Fredstrom et al 13 referred to a case with bilateral hyperintensive basal ganglial lesions and elevated serum manganese after BMT. The patient received intravenous hyperalimentation (TPN) and developed manganese intoxication. Serum manganese levels were normal on day 25 when our patient stopped receiving TPN.
We unfortunately still have no clue as to the cause of this disease. We do not know whether this severe neurological disorder is a complication of BMT. This report, however, draws attention to the fact that bilateral basal ganglia necrosis can occur after allogeneic BMT without any apparent predisposing factors.
